An analysis of idiotype expression in a high-affinity, somatically mutated variant of a germline-encoded anti-p-azobenzenearsonate antibody.
Using two polyclonal (rabbit) and two monoclonal anti-idiotype (anti-Id) reagents, we investigated structural correlates of the Id of mAb 36-71, a somatically mutated member of the CRIA Id family that has an exceptionally high affinity for the p-azobenzenearsonate (Ars) hapten. The two monoclonal anti-Ids reacted principally with the L chain of 36-71. The polyclonal anti-Ids interacted with both the H and L chain. The amino acid sequences of the VH and VL regions of 36-71 differ in eight and 11 positions respectively from those of the anti-Ars mAb 36-65, an unmutated prototype of the CRIA family. In the presence of 36-71L only three substitutions in 36-65 VH, introduced by mutagenesis, sufficed to restore full expression of the 36-71 Id. The same three substitutions had previously been shown to increase the affinity of 36-65 by a factor of 200, to a level equivalent to that of 36-71. X-ray crystallography had indicated that two of these substitutions introduce conformational changes consistent with the increase in affinity. We propose that these conformational changes may also account for the critical role of the three amino acids in Id expression. We also found that 36-65 is a very poor inhibitor of the interaction of 36-71 with its polyclonal anti-Ids, despite identity of the hapten-contacting residues in the two mAbs and evidence (from hapten inhibition) that the hapten-binding region is part of an important Id. Again, a difference in conformation at the binding site of the two mAbs could account for these observations.